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ifj) A soft multi-chamber capsule consists of a covering, the 
Inner apace of which is divided into a plurality of chambers by 
el least one partition. These chambers contain materials, for 
example, medicine, cosmetics or food. The number of such 
chsm bsi s is usually two, and the space between first and 
second coverings is divided into two chambers by a partition 
provided therebetween. Such a soft mufti-chamber capsule is 
manufactured by feeding a first film, which is to f o rm the first 
covering, a second film, which is to form the second covering, 
end a third film, which is to form the partition between a pair 
of die rolls in a capsule molding apparatus continuously so 
that the third film is positioned between the other two films, 
while Introducing materials into the space between the cap- 
sule-defining portions of the third and first films and the space 
between the capsule-defining portions of the third and first 
films; and joining under pressure these three films except 
their respective capsule-defining portions. 
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TITLE MODIFIED i 
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SPECIFICATION 
MULTICELLULAR SOFT CAPSULES AMD PROCESS 
AND APPARATUS FOR PRODUCING SAME 
TECHNICAL FIELD 

The present invention relates to multicellular soft 

capsules containing a medicinal, cosmetics or food, and to 

a process and an apparatus for producing the same. 

BACKGROUND ART 
Soft capsules. having, for example, a medicinal 

enclosed therein are known which comprise a first shell at one 

side and a second shell at the other side and which has only 

one space between the shells for containing the contents. 

Such capsules are produced by the planar process which 

comprises placing over a lower die a first film for forming 

the first shell, pouring a liquid medicinal onto the film, 

placing over the medicinal a second film for forming the 

second shell, placing an upper die over the second film and 

applying pressure to the upper die to compress the two films 

together except at capsule forming portions thereof so that 

the -medicinal is enclosed in a space between the two films 

at the capsule forming portions, or by the rotary process 

which comprises continuously feeding first and second films 

to the space between a pair of die rolls and compressing the 

two films together except at capsule forming portions thereof 

while placing a medicinal into a space between the two films 



z 



021,1 org:; 



at the capsule forming portions. However, the conventional 
processes are unable to form more than one containing space 
between the first shell and the second shell, so that it is 
impossible to stably enclose in a single capsule two or more 
5 medications which, for example, are pharmaceutically incom- 
patible. Further when there is a need for a drug which is 
decomposed in the stomach and a drug which is not so, it 
is necessary to separately administer a capsule made of an 
enteric film and another capsule made of an intragastrically 
10 soluble film. Also when there is a need for a medicinal with 
sustained release action, it is necessary to separately give 
a rapid release capsule of rapidly soluble film and a delayed 
release capsule of prolonged release or enteric film. 



15 An object of the present invention is to provide 

a soft capsule of novel structure which, although single, is 
adapted to stably enclose at least two kinds of incompatible 
contents and which, although in the form of a single soft 
capsule, can be made to have one portion of rapidly soluble 

20 or intragastrically soluble properties and the other portion 
of prolonged release or enteric properties, or to have one 
portion with a rapid release action and the other portion with 
a delayed release action. 

Another object of the present invention is to 
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provide a process and an apparatus for producing a soft 

capsule of novel structure in which the interior space defined 

by a shell is divided into a plurality of compartments by 

at least one partition. 

DISCLOSURE OF THE INVENTION 
5 The multicellular soft capsule of the present 

invention has a shell defining an interior space which is 

divided into a plurality of compartments or cells by at least 

one partition. 

With the multicellular soft capsule of the present 

10 invention, different contents can be enclosed in the different 
cells. 'One portion of the capsule can be made different from 
the other portion thereof in properties by suitably selec- 
tively determining the properties of the partition and of 
the constituent portions of the shell as well as the properties 

15 of contents to be contained in the plurality of cells. 
Accordingly, two or more kinds of medicinals which, for 
example, are incompatible with each other can be stably 
enclosed in a single capsule and can be administered in the 
form of only one capsule. A single sustained release capsule 

20 can be obtained by enclosing a rapid release medicinal and 
a prolonged release medicinal separately in the plurality of 
cells. The partition and a shell portion on one side 
thereof may be made to have prolonged release or enteric 
properties, and the other shell portion made rapidly soluble, 

25 to render one portion of the capsule slow acting and the 
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other portion thereof rapidly acting, whereby a single 
sustained release capsule can also be obtained. Further- 
more when the partition and a shell portion on one side thereof 
are made enteric with the remaining portion made soluble in 
5 the stomach, a medicinal which is decomposed in the stomach 
and another medicinal which is not so can be administered as 
enclosed in a single capsule. 

The process of the invention produces multicellular 
soft capsules comprising a first shell and a second shell 
10 defining a space therebetween and at least one partition 
provided between the shells and dividing the space into a 
plurality of cells, the process comprising feeding to capsule 
forming means a first film for forming the first shell, a 
second film for forming the second shell and at least one 
15 sheet of third film for forming the partition with the third 
film positioned between the first and second films, and 
compressing the first, second and third films together 
except at capsule forming portions thereof so that contents 
are placed into spaces between the films at the capsule 
20 forming portions. 

The apparatus of the invention produces multicellular 
soft capsules comprising a first shell and a second shell 
defining a space therebetween and at least one partition 
provided between the shells and dividing the space into a 
25 plurality of cells, the apparatus comprising capsule forming 
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means composed of a pair of die rolls, first film feeding 
means for continuously feeding between the die rolls a first 
film for forming the first shell, second film feeding means 
for continuously feeding between the die rolls a second 
5 film for forming the second shell, third film feeding means 
for continuously feeding at least one sheet of third film 
for forming the partition from between the first film and 
the second film to between the die rolls, and a plurality of 
contents feeding means for separately placing contents into 
10 spaces between the films at capsule forming portions thereof. 

The process and apparatus of the invention produce 
multicellular soft capsules having an interior space which 
is defined by a shell and divided into a plurality of cells 
by a partition. 



15 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a view in vertical section showing an 
example of multicellular soft capsule according to the 
invention; 

Fig. 2 is a fragmentary view in vertical section 
20 showing an apparatus of the invention ' for producing multi- 
cellular soft capsules; 

Fig. 3 is a view in vertical section showing a 
modified example of multicellular soft capsule; and 

Fig. 4 is a view in vertical section showing 
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another modified example of multicellular soft capsule. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The present invention will be described below in 
greater detail with reference to the accompanying drawings. 
5 Fig. 1 shows an oval soft capsule 10. The capsule 

10 comprises an approximately semispherical first shell 11 
at one side, an approximately semispherical second shell 12 
at the other side and a partition 13 provided therebetween. 
The three members 11, 12, 13 are joined together at their peri- 
10 pheries by compression. The two shells 11, 12 define there- 
between a space, which is divided into two cells 14, 15 by the 
partition 13. The first cell 14 between the partition 13 
and the first shell 11 contains first contents A (e.g. liquid 
medicinal), while the. second cell 15 between the partition 
15 13 and the second shell 12 contains second contents B (e.g. 
liquid medicinal) . 

Fig. 2 shows an example of apparatus for producing 
the soft capsule 10. 

The production apparatus comprises a capsule former 
20 18 composed of a pair of die rolls 16, 17, a first film feeder 
20 for continuously feeding between the die rolls 16, 17 a 
first film 19 for forming the first shell 11, a second film 
feeder 22 for continuously feeding between the die rolls 16, 
17 a second film 21 for forming the second shell 12, a third 

-6- 



film feeder 24 for continuously feeding, a third film 23 for 
forming the partition 13 from between the first film 19 and 
the second film 21 to between the die rolls 16, 17, a first 
contents feeder 25 for placing the contents A into a space 
5 between the third film 23 and the first film 19 at capsule 
forming portions thereof, and a second contents feeder 26 
for placing the contents B into a space between the third 
film 23 and the second film 21 at capsule forming portions 
thereof . 

10 The die rolls 16, 17 are the same as those used 

for the conventional rotary apparatus for producing soft 
capsules. The outer peripheral surface of the first die roll 
16 is formed with a multiplicity of generally semispherical 
film suction cavities 27 for shaping specified portions of 

15 the first film 19 to the form of the first shell 11 by 

vacuum suction. The cavities 27 are arranged at a predeter- 
mined spacing axially of the die roll 16 as well as circum- 
ferentially thereof. Although not shown, these cavities 27 
communicate with a vacuum pump via a channel in the die roll 

20 16. The outer peripheral surface of the second die roll 17 
is also similarly formed with film suction cavities 28 
corresponding to the cavities 27. The mating die rolls 16, 17 
are arranged side by side horizontally and are rotated in 
the directions of arrows shown in Fig. 2 at the same speed 

25 so that the corresponding cavities 27, 28 are opposed to each 



-7- 



021 1079 



other at the nip of the rolls and move downward at the same 
speed. 

Although not shown, the first film feeder 20 is 
so adapted that a solution (e.g. gelatin solution) serving 
5 as the material for the first film 19 is supplied from a tank 
to a preheated rotating film forming roller to continuously 
form the first film 19 in the form of a strip. The film is 
passed over a plurality of unillustrated rollers, led to a 
guide roller 29 positioned close to the first die roll 16 

10 thereabove, and fed to the nip of the die rolls 16, 17 

obliquely from thereabove. The second film feeder 22 also 
has the same construction as above; the second film 21 is 
passed over a guide roller 30 close to and above the second 
die roll 17 and obliquely fed to the nip of the die rolls 

15 16, 17 from thereabove. The third film feeder 24 also has 

the same construction as above. The third film 23 is passed 
over a guide roller 31 disposed above the nip of the die 
rolls 16, 17 and fed between the die rolls 16, 17 from 
immediately thereabove. 

2 0 The first contents feeder 25 comprises a multi- 

- plicity of pumps 32 which are arranged immediately above the 
nip of the die rolls 16, 17, between the first film 19 and 
the third film 23 at the first die roll (16) side. These 
pumps 32 are arranged axially of the die roll 16 in corre- 

25 sponding relation to the cavities 27 of the die roll 16. 
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The casings of these pumps 32 also serve to guide and heat 
the films 19, 23, The second contents feeder 26, which has 
the same construction as bove, comprises a multiplicity of 
pumps 33 arranged immediately above the nip of the die rolls 
5 16, 17, between the second film 21 and the third film 23 at 
the second die roll (17) side. 

Of the three films 19, 21, 23 to be fed to the nip 
of the pair of die rolls 16, 17 in the above production 
apparatus, the first and second films 19, 21 are drawn into 

10 the cavities 27, 28 and shaped to the form of the first and 
second shells 11, 12 by vacuum suction before reaching the 
nip of the rolls 16, 17, whereby spaces are formed to provide 
interior cells 14, 15. While passing through the nip of the 
die rolls 16, 17, the three films 19, 21, 23 are compressed 

15 together progressively from below upward except at the capsule 
forming portions corresponding to the cavities 27, 28. When 
the films have been compressed together below and around the 
capsule forming portions, specified quantities of contents 
A, B are placed into each space between the third film 23 and 

20 the first film 19 now shaped in the form of the first shell 

11 and into each space oetween the third film 23 and the second 
film 21 in the form of the second shell 12, respectively by 
the corresponding pumps 32, 33. The three films are there- 
after compressed together above and around the capsule form- 

25 ing portions to completely shape capsules 10. The three 
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films 19, 21, 23 delivered downward from the nip of the die 
rolls 16, 17 are in the form of a compressed sheet 34 
except at the portions of capsules 10. While the sheet 
further moves downward, the soft capsules 10 are blanked out 
5 by the same device 35 as heretofore used. The capsules 10 
are cleaned and dried in the same manner as conventionally 
practiced, whereby multicellular soft capsules 10 like the 
one shown in Fig. 1 are produced. 

With the production apparatus described above, the 
10 pumps 32, 33 are used for injecting the contents A, B into 
the spaces, so that the encapsulation process involves only 
greatly reduced variations in the quantity of injection. 
With no contents injected into the compressed portion of the 
films 19, 21, 23, the loss.- of contents can be minimized to 
15 achieve a very high yield. Furthermore, highly viscous 
contents can be encapsulated similarly. 

However, the multicellular soft capsule of the 
present invention can be prepared also by the conventional 
planar process. In this case, a first film for forming the 
20 first shell 11 is placed on a lower die, and a predetermined 
amount of first contents A are poured onto the film. Next, 
a third film for forming the partition 13 is placed over 
the contents, a specified amount of second contents B are 
poured onto the third film, and a second film for forming 
25 the second shell 12 is placed over the contents B. An upper 
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die is placed over the second film, and pressure is applied 
to the die to compress the three films together except at 
the capsule forming portions thereof. Finally, the resulting 
capsule 10 is blanked out from the sheet by suitable means, 
5 followed by the same treatment as above. 

Any of the materials usually used for the shell of 
soft capsules is usable for forming the shells and partition 
of the multicellular soft capsule of the present invention. 
An example of useful material is one consisting chiefly of 

10 gelatin and further containing a plasticizer, perfume, pigment, 
solubility adjusting agent, etc. added thereto as desired. 

The medicinals and like contents to be enclosed in 
the multicellular soft capsule of the present invention are 
preferably liquid. When a solid is to be enclosed, it is 

15 preferably encapsulated in the form of a solution or suspension. 
The multicellular soft capsule of the present 
invention is not limited to the oval shape described but may 
be of any shape, such as oblong form, round form, tubular 
form as seen in Fig. 3, or in the form of a suppository as 

20 shown in Fig. 4. Throughout Figs. 1, 3 and 4, like parts are 
referred to by like numerals. 

The multicellular soft capsule of the present 
invention is usable not only for medicinals but also for 
cosmetics, food, etc. For cosmetics, tubular capsules are 

25 especially useful. 
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One portion of the multicellular soft capsule of 
the present invention can be made different from the other 
portion thereof in properties by suitably selectively using 
the rapidly soluble film, enteric film, prolonged release 
5 film, etc. exemplified below for the shells and partition of 
the capsule and by placing suitably selected contents into 
the two cells. In this case, the soft capsule can be given 
a beautiful appearance by making the first shell and the 
second shell different in color. The combination of such 

10 colors, when associated with the contents, is useful also 
for the quality control of the product to be obtained. 

A rapidly ■ soluble film is formed in the afore- 
mentioned manner, for example, from a gelatin solution 
prepared by heating 400 g of gelatin, 100 g of 

15 glycerin and 500 g of distilled water at about 60° C with 
stirring . 

An enteric film is prepared, for example, by 
dissolving 30 g of hydroxypropylmethylcellulose phthalate 
in 3 0 ml of IN aqueous solution of sodium hydroxide, adding 
20 the solution to the mixture of 220 g of gelatin, 

50 g of glycerin and 270 ml of distilled water, heating 
the mixture and treating the resulting gelatin solution in 
the same manner as above. 

A prolonged release film is prepared, for example, 
25 from 250 g of gelatin, 30 g of agar powder, 
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50 g of glycerin and 300 ml of distilled water, by 
treating these materials in the same manner as in the case 
of the rapidly soluble film. 

Specific examples of multicellular soft capsules 
5 of the present invention will be described below. The 
formulations in these examples show the quantities of 
compounds to be enclosed in one capsule. 
Example 1 

A 50 g quantity of 2- ni troxymethyl-6-chloro- 

10 pyridine is dissolved in 250 g of polyethylene glycol 400 

and 400 g of glycerin to prepare contents A. Separately from 
this, 12 g of ethylcellulose is dissolved in 600 g of Miglyol 
(registered trademark) 812, and 50 g of 2-nitroxymethyl- 
6-chloropyridine is added to the solution to prepare 

15 contents B. 

Using a rapidly soluble film (0.8 mm in thickness) 
prepared by the foregoing method as the first, second and 
third films 19, 21, 23 and further using the foregoing 
production apparatus which is equipped with No. 5 oval dies 

20 as the pair of die rolls 16, 17, the contents A, B are 

uniformly injected into first cells 14 and second cells 15 
at the same time, in an amount of 0.12 ml in each cell, by 
the contents feeders 25, 26, respectively. 

The die rolls 16, 17 are rotated at a film compres- 

25 sion temperature of 40 to 50° C to produce 260 multicellular 
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soft capsules per minute, each capsule weighing 485 mg. 



A: 2-Nitr oxymethyl-6-chloropyridine 10 mg 

Polyethylene glycol 400 50 mg 

Glycerin 80 mg 

5 B: 2-Nitroxymethyl-6-chloropyridine 10 mg 

Miglyol 812 120 mg 
Ethylcellulose 2 . 4 mg 

Example 2 



Multicellular soft capsules are obtained in the 
10 same manner as in Example 1 except that the following contents 
A, B are placed into the first and second cells 14, 15, 



respectively. 

A: Thioctic acid amide 5 mg 

Riboflavin 4 mg 

15 Vegetable oil 100 mg 

B: Thiamine nitrate 10 mg ' 

Tocopheryl acetate 50 mg 

Vegetable oil 50 mg 
Example 3 



20 Multicellular soft capsules are obtained in the 

same manner as in Example 1 except that the following contents 
A, B are placed into the first and second cells 14, 15, 
respectively. 

A: Nitroglycerin 2 . 5 mg 

25 Propylene glycol 100 mg 

-14- 
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B: Nitroglycerin 2.5 mg 

Sudan Blue . 0.2 mg 

Ethylcellulose 2 mg 

Panacet 800 100 mg 

Example 4 

Sustained release soft capsules are prepared, using 
the above-mentioned rapidly soluble film for the first shell 
11 and the aforementioned enteric film for the partition 13 
and for the second shell 12 and placing the following same 
contents into the two cells 14, 15. 

A : 6- ( 3 , 4-Dimethoxyphenyl ) -l-ethyl-4-mesitylimino- 
3-methyl-3,4-dihydro-2(lH)-pyrimidinone 10 mg 

Vegetable oil 100 mg 

B: 6- (3, 4-Dimethoxyphenyl ) -l-ethyl-4-mesitylimino- 
3-methyl-3,4-dihydro-2(lH)-pyrimidinone 10 mg 

Vegetable oil 100 mg 

Example 5 

Sustained release soft capsules are prepared in 
the same manner as in Example 4 with the exception of using 
the aforementioned prolonged release film for the partition 
13 and the second shell 12. 

A: Nitroglycerin 3 mg 

Vegetable oil 100 mg 

B: Nitroglycerin 3 mg 

Vegetable oil 100 mg 
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Example 6 

Sustained release multicellular soft capsules in 
suppository type are prepared in the same manner as in 
Example 1 except that the following contents' A, B are placed 
5 into the first and second cells 14, 15, respectively. 



A: Diclofenac sodium 15 mg 

Miglyol 812 150 mg 

B: Diclofenac sodium 35 mg 

Metolose (registered trademark) 90SH 100 50 mg 

10 Carbopol (registered trademark) 940 10 mg 

Miglyol 812 100 mg 
Example 7 



Reinforcement multicellular soft capsules are 
prepared in the same manner as in Example 1 except that the 
15 , following contents A, B are placed into the first and second 



cells 14, 15 respectively. 

A: Vitamin A oil 100,000 IU 

L-ascorbic acid 50 mg 

Pyridoxine phosphate 10 mg 

20 Miglyol 812 40 mg 

B: L-lysine hydrochloride 5 mg 

L-valine 5 mg 

L-leucine • 5 mg 

L-threonine 5 mg 

25 L-tryptophan 5 mg 
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L-methionine 5 mg 

L-phenylalanine 5 mg 

Miglyol 812 130 mg 
Example 8 



5 Cream-containing tubular multicellular soft capsules 

are prepared in the same manner as in Example 1 except that 
the following contents A, B are placed into the first and 



second cells 14, 15, respectively. 

A: Vitamin A oil 200,000 IU 

10 Tocopheryl acetate 10 mg 

Monostearic acid glyceride 2 mg 

B: L-ascorbic acid 10 mg 

Polysorbate 80 " 2 mg 

Propylene glycol 150 mg 



15 Before use, the tip of the capsule is cut off, 

and the contents A, B are mixed together on the palm and 
then applied to the skin. 
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CLAIMS 

1. A multicellular soft capsule having an interior 
space defined by a shell and divided into a plurality of 
cells by at least one partition. 

2. A multicellular soft capsule as defined in claim 
1 wherein the shell comprises a first shell portion at one 
side and a second shell portion at the other side, and said 
at least one partition is provided between the shell 

5 portions. 

3. A multicellular soft capsule as defined in claim 
1 wherein the cells are two in number. 

4. A multicellular soft capsule as defined in claim 

3 wherein the shell comprises a first shell portion at one 
side and a second shell portion at the other side, and 
one partition is provided between the shell portions. 

5. A multicellular soft capsule as defined in claim 

4 wherein the first shell portion, the second shell portion 
and the partition are each a rapidly or intragastrically 
soluble film or a prolonged release or enteric film. 

6. A multicellular soft capsule as defined in claim 
4 wherein the first shell portion is a rapidly or intragastri- 
cally soluble film, and the second shell portion and the 
partition are a prolonged release or enteric film. 

7. A multicellular soft capsule as defined in claim 
3 or 4 wherein a rapidly soluble medicinal is enclosed in one 
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of the cells, and a prolonged- release medicinal is enclosed 
in.' the other cell. . 

8. A process for producing, multicellular soft 
capsules which comprise a first shell and a second shell 
defining a space therebetween and at- least one partition 
provided between the shells and dividing the space into a 

5 plurality of cells, the process comprising feeding to capsule 
forming means a first film for forming the first shell, a 
second film for forming the second shell, and at least one 
sheet of third film for forming the partition with the third 
film positioned between the first and second films, and 
10 compressing the first, second and third films together 

except at capsule forming portions thereof so that contents 
are placed into spaces between the films at the capsule 
forming portions. 

9. A process for producing multicellular soft 
capsules which comprise a first shell and a second shell 
defining a space therebetween and one partition provided 
between the shells and dividing the space into two cells, 

5 the process comprising feeding to capsule forming means a 
first film for forming the first shell, a second film for 
forming the second shell and one sheet of third film for 
forming one partition with the third film positioned between 
the first and second films, and compressing the three films 
10 together except at capsule forming portions thereof so that 
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contents are placed into a space between the third film and 
the first film and into a space between the third film and 
the second film at the capsule forming portions. 

10. A process for producing multicellular soft 
capsules as defined in claim 9 wherein the capsule forming 
means is a pair of die rolls, and the three films are 
continuously fed between the die rolls, the three films being 

5 compressed together except at the capsule forming portions 
thereof while placing the contents into the space between 
the third film and the first film and into the ..space between 
the third film and the second film at the capsule forming 
portions. 

11. An apparatus for producing multicellular soft 
capsules which comprise a first shell and a second shell 
defining a space therebetween and at least one partition 
provided between the shells and dividing the space into a 

5 plurality of cells, the apparatus comprising capsule forming 
means composed of a pair of die rolls, first film feeding 
means for continuously feeding between the die rolls a first 
film for forming the first shell, second film feeding means 
for continuously feeding between the die rolls a second 
10 film for forming the second shell, third film feeding means 
for continuously feeding at least one sheet of third film 
for forming the partition from between the first film and 
the second film to between the die rolls, and a plurality of 
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contents feeding means for separately placing contents into 
15 spaces between the films at capsule forming portions thereof. 

12. An apparatus for producing multicellular soft 
capsules which comprise a first shell and a second shell 
defining a space therebetween and one partition provided 
between the shells and dividing the space into two cells, the 

5 apparatus comprising capsule forming means composed of a 

pair of die rolls, first film feeding means for continuously 
feeding between the die rolls a first film for forming the 
first shell, second film feeding means for continuously feed- 
ing between the die rolls a second film for forming the second 

10 shell, third film feeding means for continuously feeding one 
sheet of third film for forming one partition from between 
the first film and the second film to between the die rolls, 
first contents feeding means for placing contents into a 
space between the third film and the first film at capsule 

15 forming portions thereof, and second contents feeding means 
for placing contents into a space between the third film and 
the second film at capsule forming portions thereof. 

13. An apparatus for producing multicellular soft 
capsules as defined in claim 12 wherein the pair of die rolls 
are arranged side by side horizontally, and the third film 
feeding means feeds its film to between the die rolls from 

5 immediately thereabove, the first and second film feeding 
means being adapted to feed their films to between the die 
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rolls obliquely from thereabove, the contents feeding means 
being adapted to place the contents into the spaces between 
the films from thereabove at the capsule forming portions. 

14. An apparatus for producing multicellular soft 
capsules as defined in claim 13 wherein each of the contents 
feeding means comprises pumps arranged between the films 
concerned immediately above the die roll. 
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